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* Further ahead:
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= Met Office
Global Model

« NEMO 4.0.4 & SI3 (replacing
CICE)

« Convection improvements
Including “Fountain Buster”

* Bi-modal cloud initialisation

« Improved stability due to
blended orography (ensemble
timestep increased from 5mins
to 7.5mins)

« JOPA obs operator

« Tuning of SPT and Bias
correction improves CRPS
(RMSE and spread).



ZMetOffice (5lobal summary (MOGREPS-G

vs Obs

max = 20
NH_PMSL[ 7 v v v v + AVATATA) 4
NH_W250 [+ + = n
NH_WS500 [WiwEvicd . Fienane]
NH_W850 [ e s . D
NH_W10m .
NH_T250 - saoan o
NH_T500|+ v = A N
NH_T850 [vifvd PRI A hiiAia .
NHT2m|a AAAAAAAAAAAAAGSL
NH_Z250 N BB~ B
NH_Z500|. . ; Vi aATA
NH_Z850 |4 o NN (ST
TR_W250 [SELHMRENA Td e Al LA
TR_W500 S A A A AAAAAALAAA
TR_W850 5B Moo nann
TRWIOM(VYVYVVVVVVVVVVVY
TR T250 4 & TYVVVYYVYY
TR_T500 5 NN
TR_T850 v .
TRT 2m | i viviviv: ViV:IV:i VIV iviviviviv
SHPMSLIA a AAAAAAAAAAAAD
SH_W250 © A A AAAAAAAL
SH_W500 Mo noonnnnn
SH_W850 o AR L TN, .
SH_W10m | A AT L
SHT250 (s a AAAA G + a4
SH_T500 | - noaloonnn o
SH_T850 | - 4 A A AAAAAAAA
SHT2m|. 4 a + & ai.fai.iataia
SHZ250(Y V'V 4 s AAAAAAAAAGE
SH Z500|v v v - AN AN
SH_2850 & . N R
Euro PMSL(v v vV V v s A AAAD
Euro_W250(+ - v - . ia
Euro_W850 |+ no
Euro_W10m |. '
Euro_T250(* - © A AAAALL
Euro_T850|V v v sia‘Aials aiaiAAAI
EuroT2mis a AAAAAAAAAAAAA
Euro_Z500 WEVAYS v s A A AA
UK&T2m|. s AAAAAAAALA vV
UKindex_T_2m
cCONTOVORONTOONT®
FHFANMTONOOONMT O
FrR+++ttttrddodad
FRRRRRRR+++++
FRFRF

Winter

vs MOanalyses

NH_PMSL
NH_W250
NH_W500
NH_W850

NH_W10m
NH_T250
NH_T500
NH_T850
NH_T_2m
NH_Z250
NH_Z500
NH_Z850
TR_W250
TR_W500
TR_W850
TR_W10m
TR T250
TR_T500
TR_T850
TRT 2m
SH_PMSL
SH_W250
SH_W500
SH_W850
SH_W10m
SH_T250
SH_T500
SH_T850
SH_T_2m
SH_Z250
SH_Z500
SH_Z850
Euro_PMSL
Euro_W250
Euro_W850
Euro_W10m
Euro_T250
Euro_T850
Euro_T_2m
Euro_Z500
UK4T 2m
UKIndex_T_2m

max = 20
v L R T S R N N T
TSRS S S SV SN
A6 A AAAAALAALS .
A A AAAAAAALDALDL B
AAAAAADGL S A& & -
“ A A AAADL DAL g
A4 42 A8 AAMBALADLS
4 4 A A A AAAALAAALADS
AAAAAAAAAAAAALSL
4 4 A AAAAAALAAADDS
40 AAMAAAAALAAGDLS
” 4 A A A A
s AAAAAAAAAAADL
AAAAAAAAAAAAAA
A A AAAAAALAALAAADS
4 A AADAALABLAAAAAAL
s AAAAAAAAAAAA
4 4 4 A AMAAAAAANA
V' aaAAAAAAAAAA
AAAAAAAAAAAAAA
A A A A A AALABL
aisiaiaisiaiaieiataia
A A A A AL
AAAAAADS L LB
AAAAAAAAL G & & 4
L B A AR S8 AN £ BE
alaiaiaiataiaiaiaiaiaiai.
AAAAAAAAAAAAADL
AAAAAAAAAAAAAA
s AAAAAALADLAL AL b
A A AAAAALBLL 4
AAAAAAAAALAAGL S
' AaAAAMLAAAAAA
44440888 AAAAAS
A A AAAALALAAAAADS
A A A AAALAAAAAALG
s 4 A A AAABMAAAADS
AAAAAAAAAAAAADSL
AAAAAAAAAAAAAA
AAAAAAAAAAAAAD
AAAAAAAALAAL . ""Y
CONTOWONTOVONT®
ErRagigtedsRnge
F Bkl Bk Btttk

vs ECanalyses

NH_W250 [~ -

NH_W500
NH_W850
NH_W10m

NH_T250

NH_T500 .

NH_T850
NH_T_2m
NH_Z250
NH_Z500
NH_Z850
TR_W250
TR_W500
TR_W850
TR_W10m
TR_T250
TR_T500
TR_T850
TR_T_2m
SH_W250
SH_W500
SH_W850
SH_W10m
SH_T250
SH_T500
SH_T850
SH_T 2m
SH_7250
SH_7500
SH_7850
Euro_W250
Euro_W850
Euro_W10m
Euro_T250
Euro_T850
Euro_T_2m
Euro_Z500
UK4_T 2m
UKindex_T_2m

> > -

> >> - P>+ <« 9 adqr S <> >
SIS c S E s agaTsE D > >
> <> D> > aadd> > <> - >
S S S S T S S B> > s
> B> > > >

P SISO ST

> > > >
R

8
a
a
a
4
A
A
A
A
A
a
A
A
a
a
A
A
A
A
2

R A L

-
>
PRSS

B>
SO@EEC

> > >

i

B> >
> > -

> - Brr>> > >

> P> > > B> >
> > > > >B> > > > >

BB BEBEB >

R R N N L S S S

[
> -

<> > > > > >

> > > > > >

<> > > -

T+0
T+6
T+1l2
T+24
T+36

+
N

T+48
T+60
T+72
T+84
T+108
T+120
T+132
T+144
T+168

&)
2
S

max = 20
NH_PMSL[Z & L RN s s
NHW250|. o s aaa A AAAAAAALA
NH_W500 DO S S NN
NH_W8s0 | . e A aah
NH_W10m g ‘e
NH_T250 | . SEAAE A A A il
NH_T500( v * Mo onan0
NH_T850|v v AL DNEANODB G
NHT2m|a a A 4 A4 AAaA4444042
NH_Z250 [viviviy 4 A AAAAAAAA
NH_Z500 [vivivivivivi . S0 0a i ATA A A A
NH_Z850(v YV VV V V - afallaia i
TRW250|a o a a 4 & & : ;
TR_W500 /- 447 . [ARATAlA AN
TRW850|. . . DO N
TRWIOM(V Y VYV VVVVVVVVVVV
TRT250(a 4 A A A A Vi
TR_T500 i v S
TR_T850 | - YYVVVVVVUYY
TR_T_2m [N o fel S
SHPMSLIA A AAAAAAAAAGS . &
SH_W250 . A A AAAAAAAA
SH_W500 | - R \ S, G
SH_W850 ABD B A
sH wiom bNaNNE DI L
SHT250|. s s AAAAAAAAAAG S
SH_T500 |+ e v - + FNARANAVARA A atata A
SHT850|. . aaAAAAAAALAAGALS
SHT2M|a 4 8 4 4 4 A A AAAAAAAR
SH_Z250 [viwivaviw: - - IR
SH Z500(v v v v v ¥ s
SHZ850| vvvVVvyvw
Euro_PMSL |4 . U A
Euro W250 (. & 4 A A A A & aaaAaAaAsas
Euro_W850 4 A A A AL AADLDDAD
Euro_W10m |- DO
Euro_T250 BiaiA‘A AAiAiaiaia
Euro_T850 (v v siataiaiaiaia
EuroT2m(a aAaAaAaaaaaa A
Euro_Z500(Y Y VV V V V ¥ A AAAA
UKaT2m|. . 4 v r v v vivwivy v
UKindex_T_2m
CONTOVONTOOVONT®
F+AANMTONDOONMTO
PR+ ++rttFbAddd
FREFRRRR++++ 4+
[

vs Obs

Summer

vs MOanalyses

NH_PMSL
NH_W250
NH_W500
NH_W850

NH_W10m
NH_T250
NH_T500
NH_T850
NH_T_2m
NH_Z250
NH_Z500
NH_Z850
TR_W250
TR_W500
TR_W850
TR_W10m
TR_T250
TR_T500
TR_T850
TR_T 2m
SH_PMSL
SH_W250
SH_W500
SH_W850
SH_W10m
SH_T250
SH_T500
SH_T850
SH_T_2m
SH_Z250
SH_Z500
SH_Z850
Euro_PMSL
Euro_W250
Euro_W850
Euro_W10m
Euro_T250
Euro_T850
Euro_T_2m
Euro_Z500
UK4 T _2m
UKindex_T_2m

max = 20
A A A A A A AAAAAALALA
A A AMAABLALALLALD
AAAAAAAAALAGA G
AAAAAAADADGGLA SR
A A A A A A B AL
Aialaiaiatalaiataiaiaiaiaia
A A A AAAAALAADLDALLDS
AAAAAAAAAAALGAG S
AAAAAAAAAAAAAA
4 A AAAAAAAAANALADDS
AAAAAAAAAALALLAS
A - 4 A A A AADAADA
A AAMAAAALALD G
AAAAAAALAALAAAAL
AAAAAAAAAAAALAGS
4 A A A A AAAAAAAAD
4444408 a00AAAA
s AMAAMAAAAAAAAAA
V.aaaAAAAAAAAA
AAAAAAAAAAAAAA
A A A AAAA S B A LA
A 4448 A8 A8 a8aans
Aialataialataiaiataiataials
AAAAAAADDBGS AL LB
AAAAAADAAL LSS &
S O S S ST S
44 6AAAMAAMALL LGS
AAAAAAAALAALAAAS
AAAAAAAAAAAAAA
AAAAAAAAAADLAS S
AAAAAAAALAAGS AL
AAAAAAAGGSL S A&
AR S A AAAAAAD
A A AAAAAAAALADGALALD
AAAAAAAAADLGS A&
A A A AAAAAADLDGD
Aiaiaiaiaiaiaieiais
AAAAAAAAAAA S S »
AAAAAAAAAAAAAAL
AAAAAAAAAAAAADG
AAAAAAAAAAAAAGS
cCONTOVOODONTOOONT®O
EEr gy orsans nye
FFFFF#F#:;:;:

vs ECanalyses

NH_W250
NH_W500
NH_W850

NH_W10m

NH_T250
NH_T500
NH_T850
NH_T_2m
NH_2250
NH_Z500
NH_Z850
TR_W250
TR_W500
TR_W850
TR_W10m
TR_T250
TR_T500
TR_T850
TRT 2m
SH_W250
SH_W500
SH_W850

SH_W10m |.

SH_T250
SH_T500
SH_T850
SH_T_2m
SH_7250
SH_Z500
SH_2850
Euro_W250
Euro_W850
Euro_W10m
Euro_T250
Euro_T850

Euro T 2m
Euro_Z500
UK4_T_2m
UKIndex_T_2m

max = 20

A A A AAAAAALDDDDLADLD
A 4 A AAAAAALLAALGLS
A A AAAAAAALALALALADLDLD
AAAAAAAAAAALDAGS
A A A A AAAAAADL S
N aiaiaiatAtAIALAIALS
AAAAAAAAAAALAAGLS
V'aAAAAAAAAAAAA
AAAAAAAAAADAALLSA
AAAAAAAAAAAALAL LS
AAAAASAAAAAAAALA
A AAAAAAALALADLDS
AAAAAAAAAAAAAALA
s 0 4 AAAAAAAAAAAAL
! 4 4 4 A A A A MDA
s 4 A A AL A ABLAAAAAA
AAAAAAAAAAAAAAA
AsAAAAAAAAAAAAA
Yiviviviai.laiaidiaiAtaiAiaA
4 4 4 A A AAAAAAAAADA
L4 4 a4 A A A AAAMALDS
A A AAAAAAAALALALALS
LA AAAAAAAAALDLGS
4 4 A A AAAAAAAALANALDS
A AAAAAAAAAADL

4 AAAAAAAAAAAALAAL
AAAAAAAAAAAAAAA
AAAAAAAAAAAAALADS
VIV YIYI. tatAiATATATAAIATAIA
AaAAAAAAAAAAAAR
AAAAAAAALALDALADAS
AAAAAAAAAALAG A
AAAAAAAAAAAGDLA S S

A A A AAADALDL

A A A AAAAAALNDLDLDN
AAAAAAAAAAAAAAAL
AAAAAAAAAAAAAAR
NS VB BEREnnn .
CONTOXONTOWONST®
F+ANMTIONDOONMT O
FrR+++t st roddddd
FREFRRRRR++++ 4+
FEERE



= Met Office

Forecasts of Hurricane Humberto & Imelda
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GC5 Precipitation
high-res trial July-Oct 2022

 Precipitation ETS
improved in GC5 at all
thresholds

* Fountain-buster
scheme has eliminated
unrealistic heavy spot
values of precipitation

« Convection is more
organised (next slide)

GC4: 1500mm from
large-scale precip in 12
hours!
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Equalized and Meaned between 20240608 00:00 and 20240909 12:00,
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Met Office
satellite imagery

GC5 has deeper and more
organised deep convection
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RAL3 detalls

Bi-modal cloud scheme (kwinten van Weverberg)

* based on Smith cloud scheme previously used in mid-latitude RAL
» replaces Smith scheme in RAL2-M and prognostic PC2 scheme in the tropical version RAL2-T

CASIM multi-moment cloud microphysics scheme (adrian Hill, Paul Field, Kalii Furtado)

https://doi.ora/10.5194, -18-14253-201 https://doi.ora/10.5194 -18-3119-201

» Cloud AeroSol Interacting Microphysics

+ permits the UM to have single or double moments microphysical capability
stochastic boundary layer perturbations in mid-latitude configuration no longer needed
and many more...

No longer need different configurations for tropics and mid-latitudes!

(Adrian Lock)
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25 grid lengths
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ZMetoffice. FSS precipitation scores
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=z Met Office 10" June 2023 (6 hr forecast
Radar observation 0S46 PS47

Instantaneous Precipitation Rate

Instantaneous Precipitation Rate

Met Office UKV RA2M from 2023/06/10 062 Met Office UKV RAL3.1 L70 from 2023/06/10 062
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Fog fraction case study

Fog fraction Fog fraction
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Future Models




= Met Office

The first LFRic based coupled model — GC6

« Target to freeze model by February 2026

* Must match performance of GCS5 in both
scientific performance (NWP and climate)
and model cost




= Met Office

NWP performance

Caution: Very small sample size

Small improvement in scores compared to GC5
(when compared to observations)

% Difference (GC6_beta2 vs. GC5) - overall 0.24%,

RMSE against observations for Equalized,

20210324 12:00 to 20210803 00:00
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Summary




